The combination of three pyridyl appended tetrathiacalix [4]arene (TCA) and tetramercaptotetrathiacalix [4]arene (TMTCA) 
is a powerful approach for the design of molecular networks [2] in the crystalline phase and on surfaces. [3] This approach, taking place under self-assembly conditions, is based on combinations of complementary tectons [4] capable of mutual bridging through molecular recognition events. Among different types of molecular networks based on a variety of recognition patterns such as van der Waals contacts, H-bonding, π-π or M-M interactions, coordination bonding, the latter has attracted considerable attention over the last two decades. [5] Calix [4] arene (CA) 1, [6] tetrathiacalix [4] arene (TCA) 2, [7] for which all four CH 2 moieties are replaced by four S atoms, tetramercaptocalix [4] arene (TMCA) [8] and tetramercaptotetrathiacalix [4] arene (TMTCA) 3 [9] for which the OH phenolic groups are replaced by SH moieties (Figure 1 ) in their 1,3-alternate (1,3-A) conformation are interesting macrocyclic backbone for the design of coordinating tectons. Indeed, this conformer, displaying a S4 rotoinversion axis, may be appended with four coordinating groups. The latter, oriented in a divergent fashion (two above and two below the main plane of the macrocyclic unit) may interconnect consecutive metal centres offering free coordination sites leading thus to periodic metal-organic networks.
Based on calix[4]arene derivatives blocked in its 1,3-A conformation, different coordination polymers, [10] such as coordination networks [11] or metal organic frameworks [12] have been reported. For example, using a CA derivative bearing four nitrile groups in the upper rim, a 1D coordination network was generated in the crystalline phase in the presence of Ag + cation. [13] The formation of extended assemblies resulting from combinations of CA based tectons bearing carboxylate groups with Ag I [14] or Cu II , Zn II , Co II or Cd II cations has been also described. [15] The combination of a CA bearing pyridyl moieties with Cu II cation was found to lead to the formation of extended architectures. [16] Several periodic infinite silver or mercury coordination networks based on TCA derivatives in 1,3-A conformation bearing four nitrile, [17] pyridyl, [18] carboxylate [19] or benzonitrile groups [20] have been described. In some cases, the combination of TCA and silver(I) [21] or copper(I) [22] cations leads to the formation of extended metal-organic structures for which only S-atoms are involved in coordination of the metal cation. (4) and (5) conformation based neutral tectons with Fe II (NCS) 2 species used as a 4-connecting metallatecton.
Experimental
All reagents were purchased from commercial sources and used without further purification. The synthesis of 4 [18a] (25, 26,27,28-tetra[(4-pyridylmethyl) oxy]-5, 11,17,23-tetratert-butyl-2,8,14,20-tetrathiacalix[4] arene), 5
[18b] (25,26,27,28-(25,26,27,28-tetra[(4-pyridylmethyl) oxy]-5, 11,17,23-tetra-tertbutyl-2,8,14,20-tetrathiacalix[4] arene) and 6 [19] (25, 26,27,28-tetra[(3-pyridylmethyl) thio]-5, 11,17,23-tetra-tert-butyl-2,8,14,20-tetrathiacalix[4] arene) in 1,3-A conformation have already been reported. Fe II (NCS) 2 (Py) 4 was prepared following a described procedure. [26] Elemental analyses were performed by the Service de Microanalyses de la Fédération de Recherche Chimie, Université de Strasbourg, Strasbourg, France.
Data for X-Ray analysis were collected at 173(2) K on a Bruker APEX8 CCD Diffractometer equipped with an Oxford Cryosystem liquid N 2 device, using graphite-monochromated Mo-Kα (λ= 0.71073 Å) radiation. For all structures, diffraction data were corrected for absorption. Structures were solved using SHELXS-97 and refined by full matrix least-squares on F 2 using SHELXL-97. The hydrogen atoms were introduced at calculated positions and not refined (riding model). [27] Powder diffraction studies (PXRD) diagrams were collected on a Bruker D8 diffractometer using monochromatic Cu-Kα radiation with a scanning range between 3.8 and 40° using a scan step size of 2°/mn.
As it was already demonstrated and currently admitted, for all the compounds, discrepancies in intensity between the observed and simulated patterns are due to preferential orientations of the microcrystalline powders. 2 : In a crystallisation tube (4 mm diameter, 15 cm height), a solution of compound 4 (5 mg, 5.8 mmol) in degassed CHCl 3 (1 mL) was layered with a degassed CHCl 3 /iso-PrOH (1/1) mixture (1 mL). A solution of Fe(NCS) 2 (Py) 4 (2.8 mg, 5.8 mmol) in degassed MeOH (1 mL) was carefully added. Slow diffusion at room temperature produced red crystals suitable for X-ray diffraction studies after several days. Formula: (C 49 
Crystallisation Conditions

4-Fe(NCS)
Results and Discussion
Although tectons 4, 5 and 6 offer four divergently oriented pyridyl moieties as coordinating sites and thus should behave as a 4-connecting building block, owing to their flexibility resulting from the interconnection of the coordinating sites to the backbone, they can adopt different orientations of the binding sites. Consequently, their combination with octahedral Fe II (NCS) 2 complex behaving as a 4-connecting node since the two apical position of the octahedron are occupied by the two NCS -ligands, may lead to different architectures displaying diverse connectivity and thus dimensionalities.
The Structural investigations by X-ray diffraction on single crystals revealed that in all three cases, the metal/tecton ratio is 1/1. In the case of 4 (para-pyridyl), a 2D network is observed, whereas for the meta-pyridyl connected tectons 5 and 6, 3D architectures are obtained. In all three cases, the formation of networks results from bridging of consecutive organic tectons by Fe II (NCS) 2 behaving as a 4-connecting node. The geometry around the Fe II centre is a deformed octahedron and its coordination sphere is composed of 6 N atoms (2 from NCS and 4 from pyridyl ligands belonging to consecutive tectons). Since bond distances for tectons 4, 5 and 6 are similar to those previously observed [18, 24] they are not discussed here. The detailed description of the three coordination networks is given bellow.
4-Fe(NCS) 2 crystallises in a monoclinic system (P2(1)/n space group) and is composed of neutral ligand 4, neutral Fe(NCS) 2 complex and CHCl 3 solvent molecules. Overall, the crystal is formed by packing of 2D grid type networks. The 2D connectivity results from the bridging of consecutive tectons 4, acting as a deformed tetradentate rectangular unit, by the metallatecton Fe(NCS) 2 offering four free coordination sites occupying the apices of a square. The thiocyanate anions, located in trans disposition within the octahedral coordination sphere of the iron, are not involved in the connectivity pattern (Figure 2) . Fe II adopts a slightly deformed octahedral geometry. Fe-N bond distances vary between 2.106(3) and 2.318(3) Å. N-Fe-N angles vary between 88.43(10) and 92.88(11)° (cis) and 175.44(10) and 177.66(12)° (trans). For precise values see Table 1 .
The 2D grid type arrays, lying in the xOz plane, are packed in a parallel mode along the b axis. The CHCl 3 molecules are located between planes with no specific interactions with consecutive networks.
The purity of the 4-Fe(NCS) 2 phase was established by PXRD on microcrystalline powder which revealed a good match between the observed and simulated patterns from the XRD data (Figure 3 ). 2 crystallises in a monoclinic system (C2/c space group) and is also composed of neutral tecton 5, neutral Fe(NCS) 2 complex and CHCl 3 solvent molecules. Overall, the crystal is formed by a pseudo diamond-like 3D network. The 3D connectivity results from the bridging of tectons 5, behaving as a deformed tetradentate tetrahedral connector, by Fe II centres acting as a 4-connecting node with the free coordination sites located in the basal plane. Again, the two thiocyanate anions occupy the two apical positions of the octahedron. The combination of the tecton 5, offering a tetrahedral disposition of the pyridyl coordinating sites, with the metallatecton Fe(NCS) 2 , behaving as a 4-connecting square planar node, leads to the formation of a diamond-like 3D architecture (Figure 4 ). For Fe II centre, Fe-N bond distances are 2.121(7), 2.227(6) and 2.229(6) Å. N-Fe-N angles for the slightly deformed octahedral environment around Fe vary between 85.0(2) and 95.0(2)° (cis) and 179.998(1) and 180.0(3) (trans). For detailed values see Table 1 .
Coordination Networks Based on Tetrathiacalix[4]arene Derivatives
5-Fe(NCS)
The CHCl 3 solvent molecules are located within the channels formed along the c axes. No specific interactions with the formed network could be spotted. Due to the instability of crystals when exposed to air, the purity of the microcrystalline powder could not be established by PXRD.
6-Fe(NCS) 2 crystallises in the monoclinic system (space group C2/c). The crystal is composed of neutral tecton 6, Fe(NCS) 2 complex and water molecules. The overall structure is again a pseudo diamond-like network. The 3D connectivity of the architecture results from the bridging of consecutive tectons 6, acting as a deformed tetradentate tetrahedral unit as in the case of 5 discussed above, by Fe(NCS) 2 behaving as a 4-connecting node. However, in marked contrast with the two previous cases presented above, the network is composed of two types of octahedral Fe II centres. For one of the positional isomer, as in the case of 4 and 5, the two thiocyanate anions occupy the two apical positions (trans configuration), whereas for the other one the two NCS -are in cis configuration. The 3D architecture may be described as resulting from bridging of consecutive tectons 6 displaying four pyridyl units as monodentate coordinating sites occupying the apices of a deformed tetrahedron by 4-connecting metallatectons Fe(NCS) 2 (Fe SP) with square planar disposition of the free coordination sites Fe(NCS) 2 , and Fe(NCS) 2 (Fe T) displaying also four free coordination site but occupying the apices of a deformed tetrahedron ( Figure 5 ). Fe-N bond distances and N-Fe-N angles for Fe II adopting a slightly deformed octahedral environment vary between 2.106(3) and 2.318(3) Å and between 88.43(10) and 92.88(11)° (cis) and a 175.44(10) and 177.66(12)° (trans) respectively. For detailed values see Table 1 .
The H 2 O molecules are located within channels along the a axes. They form dimeric species with O-O distances of 2.834(3) Å. The purity of the 6-Fe(NCS) 2 phase was established by PXRD on microcrystalline powder which revealed a good match between the observed and simulated patterns from the XRD data ( Figure 6 ).
Conclusion
Tetrasubstituted TCA and TMTCA derivatives in 1,3-A conformation equipped with four pyridyl monodentate coordinating sites 4 (4-pyridyl), 5 and 6 (3-pyridyl) respectively behave as 4-connecting coordinating tectons. Indeed, their combinations with Fe II (NCS) 2 neutral metallatecton also behaving as a 4-connecting node lead to the formation of extended iron coordination networks. The nature of the periodic architectures (2D grid type or 3D diamond like) in the crystalline phase is governed by different parameters controlling the connectivity mode between the organic coordinating tectons (4, 5 and 6) and the metallatecton Fe(NCS) 2 such as (i) the position of the N atom on the pyridyl coordinating unit (para for 4 and meta for 5 and 6), (ii) the presence or absence of bulky groups (H for 4 and tert-But for 5 and 6) at the upper rim of the calix backbone, (iii) the presence of O (tectons 4 and 5) or S (tecton 6) atoms as junctions between appended groups and the macrocyclic ring (TCA or TMTCA).
Interestingly, for tecton 4 it seems that the orientation of the coordinating groups (4-pyridyl), together with the absence of bulky tert-But groups favour the formation of grid-like coordination networks when combined with Fe(NCS) 2 . The presence of bulky tert-But groups in 5 and 6, increasing the distances between the coordinating groups, and the use of the meta position on the pyridyl ring seems to favour the formation of 3D diamond-like coordination networks. Moreover, comparing the crystal structures of coordination polymers constructed by using analogous 3-pyridyl containing tectons based on TCA and TMTCA one may conclude that the nature of ether junction (O or S atoms) influences on the geometry of self-assembly pattern but doesn't change the dimensionality of coordination polymers (3D).
